
Distance of antenna from neighboriug houses (feet): 

Distance of antenna from power distribution line or equipment 
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Date Time Frequency Receive Interfering Description 
Mode signal 

09/02/04 18OOGMT 14225 SSB 57 + Was informed that 
MHZ BPL totally made my 

signal unreadable. 

4 
ne8 Burtls 

m: AnhMiride 
nt: 
: 

Thursday, September 02,2004 258 PM 
James Burtle; Alan Scrim; Alan Stillwell; Bruce Franca; Karen Rackley 

I I I 1 I i 

bject: Fw: BPL lnterfierence complaint, new 
Na-Public: Fa In- USC Only *** 
-ilriginal Message---- 
Dm: Doyle Hardy [ma~b:dgha~~y@charter.netl 
nt. Thursday, September 02,2004 2:36 PM 
: Anh Wride 
b j e .  BPL In- 

me of complainant: D o y l e  Hardy 
ll sign (if applicable): KSHTE 
rtion location: 
ding address (if different): 
ty, State, Zip: Ft Worth TX, 761 80 
kphone:-8 17 -28 1-8670 Email:-dghardy@charter.net 
:scription of Interference: - I was in contact with -K8NDS who at the time was operating mobil station 
Cottonwood AZ. He was at Murphy’grill in Cottonwood. The interfknce i fiom the local BPL 
- test made my signal unreadable. When the BPL was off I had a signal of S7 and very 

6521 Circleview Dr , Ft Worth Tx, 76180 

-~ 

:scription of station: My station is Kenwood TS-570 D, running 100 

xeiver(s) affected:-ICOM 706 mark 2 G 

I 

mailto:Email:-dghardy@charter.net
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4es protect from harmful interference 

C's rules, Part 15 includes a definition Of harmful interference. It can be found in 815.3 
1 : "Harmful interference. Any emission, radiation or induction that endangers the functioning 
a radio navigation service or of other safety services or seriously degrades, obstructs, or 

peatedly interrupts a radiocomunication service operating in accordance with this chapter." 

e rules are very clear about the operation of Part 15 devices, too. 815.5 details general 
nditions of operation, saying in part: 

,) Operation of an intentional, unintentional, or incidental radiator is subject to the 
nditions that no harmful interference is caused and that interference must be accepted that 
y be caused by the operation of an authorized radio station, by another intentional or 
intentional radiator, by industrial, scientific, and medical (ISH) equipment, or by an 
cidental radiator. 

1 The operator of a radio frequency device shall be required to cease operating the device 
Ion notification by an FCC representative that the device is causing harmful interference. 
leration shall not resume until the condition causing the harmful interference has been 
trrected. 

rt 15 permits the operation of certain radio frequency devices without a license from the FCC 
the need for frequency coordination (47 C.F.R. E 15.1). The technical standards contained in 
rt 15 ensure that unlicensed devices will not cause harmful interference to other users of 
e radio spectrum (47 C.F.R. E 15.5). Within the Part 15 Rules, intentional radiators (devices 
at transmit a telecommunication signal] are permitted to operate under a set of limits. Part 
of the FCC Rules and Regulations has established Radio Frequency emission limits to provide  
interference-free r a d i o  frequency spectrum. Many electronic devices generate RF energy 

harmful interference. 
cidental to their intended function and are covered by these rules of 

13/2004 
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FrOm: 
Sent: 
To: 
Subject: 

James Burtle 
Tuesday, September 21,2004 4: 15 PM 
's h pigler@electricbroadband .corn' 
FW: BPL Interference Reports 

James Bum FCC BPL Interference 
I m r  Sopt l... Repoft Aug-Se... 

Mr. Shpigler, 

Here is the complaint that I received from Mr. Vandiver. 

Jim Burtle 

* * *  Non-Public: For Internal Use Only ***  

----- Original Message----- 
From: vandivers [mailto:vandivers@kachina.net] 
Sent: Friday, September 17, 2004 1:38 PM 
To: James Burtle 
Subject: BPL Interference Reports 

Dear Mr. Burtle, 

Please find attached a copy of the hard copy letter and report I mailed 
to you. 

Respect fully, 

Norman W. Vandiver, N7VF 
1862 Arena Del Lorna 
Camp Verde, A2 86322 
928-567-9881 
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September 15,2004 

Federal Communications Commission 
Mr. James R. Burtle 
Chief, Experimental Licensing Branch 

445 - 12'h street S.W. 
Washington, D.C. 20024 

R00m 74267 

Dear Mr. Burtle, 

Thank you for your response to my interference reports of June and August of this year. 
Electric Broadband (EBB) has not responded to those reports. 

I have continued to spot-check the amateur bands at the Cattonwood BPL sites. Electric 
Broadband has been making changes but they do not eliminate the interference to the 
ham radio and CB bands. What they are doing is shifting from one segment of the HF 
spectrum to another, between the three sites. 

I do have an unsigned copy of a report to you from Electric Broadband. However, this 
report is invalid and misleading. Please refer to the ARRL analysis for the kchnical 
specifications. How can EBB deny the issue of BPL Interference? The claim to warking 
with the ARRL is hollow because EBB has not worked with the local ham radio dub, 
Verde Valley Amateur Radio Association. Other than phone calls of no substance, there 
has been no cooperation h m  EBB. 

Were BPL to be in my neighborhood, within 11% mile, my equipment would be neutralized 
and my license worthless. It would be unable to perform any type of emergency 
communications on the HF ham bands. BPL also eliminates mobile and portable 
operation for emergency communications. I know the importance of having emergency 
communications operabie...I was in Anchorage, Alaska, in March of 1964 when they had 
the huge earthquake. After the major quake, I got my ham station up and on the air, 
spending the following days and nights relaying health and welfare messages to the 
lower 48. I KNOW what ham radio is for! 

Why aren't BPL and the FCC giving us guidelines about how to operate under thelr 
interfering conditions? If they're happy with these conditions, doesn't it seem reasonable 
they would tell us how to co-exist with the interference? How has it become possEMe for 
BPL promoters to steal the HF spectrum with amateur radio opera- who are left to 
discover what is really happening? And why are the trial BPL tests snuck in and hidden, 
both technically and physically? If BPL is deployed, will the FCC perform their 
responsibilities as stated in both statute and law? I fear the worst because of the 
manner in which the K C  is handling BPL 

(continued page two) 



Letter to James Burtle, FCC 
September 15,2004 
Page Two 

I find it interesting our radio dub cannot get a response from our own Senator John 
McCain regarding our concerns with this BPL interference issue. We have written 
Senator McCain, offering him to come to Cottonwood to experience the actual 
interference, but to no avail. 

In conclusion, I would like an honest, straightforward reply to my questions raised in 
this letter. I thank you in advance for your real-life response. 

Norman W. Vandiver, N N F  
1862 Arena Del Loma 
Camp Verde, AZ 86322 
928-567-988 1 

cc: Anh Wride, FCC, Alan R. Stillwell, FCC, Riley Hollingswotth, FCC, William 3. Post, 
Arizona Public Service, Senator John M a i n ,  Verde Valley Amateur Radio Assodation 

Encl: Interference Measurement Reports for Cottonwood, AZ, BPL Sites, Aug-Sept 2004 



HARMFUL INTERFERENCE REPORT FROM BPL TRIAL 
Cottonwood, AZ 

Norman W. Vandiver, N N F  
vandivers(lpkachina.net 928-567-9881 

1862 Arena Del Lorna 
Camp Verde, AZ 86322 

http://vandivers(lpkachina.net


HARMFUL INTERFERENCE REPORT FROM BPL TRIAL 
Cottonwood, A2 

Norman W. Vandiver, N 7 W  1862 Arena Del Loma 
vandivers@kachina. net Q28-567-QS81 Camp Verde, AZ 86322 



Verde Valley Amateur Radio Association BPL 
Committee Report on the Effectiveness of BPL Notching as of 
October 2,2004, at the Cottonwood, Arizona Trial Test Sites 

To: Sheryl Wilkerson, FCC October 5,2004 

This Notching report is in re: Experimental Station WB9XVP; File No. 
0136-EX-2004 at Cottonwood (Yavapai County) Arizona; Broadband 
Over Power Line System; Request for immediate cessation of Operation 
and Revocation of Special Temporary Authorization 

From the time of the fmt harmfbl interference reports fkom individuals in 
mid-June and the WARA filing of initial harmful intederence on July 3 1, 
2004, actual adjustments to the system by Electric broadband, LLC did not 
begin until mid August. Initial notching left quite a bit of interference. (See 
WARA filing dated September 1 1,2004 to Jim Burtle). Subsequent 
notchmg was marginally more effective. However, a problem continues to 
exist on the following Amateur bands; 17 meters, 15 meters, 10 meters and 
20 meters. See appendix A for October 2,2004 measurements. 

These BPL signal readings were measured fiom an HF mobile station. In a 
fixed station setting the intederence readings h m  a larger more efficient 
antenna system will be much higher on the affected bands. Due to the 
geographically small size of the trial area, no fixed amateur station is 
currently located near the BPL equipment. Certainly, this will not be the 
case if BPL is deployed throughout the Community. 

As evidenced in these most recent measurements, mitigation has not 
included MARS fkquencies, shortwave broadcasts, portions of low VHF 
and Citizens bands. 

Technical Discussion 

BPL distributes data by imposing modulation on RF signals that are 
amplified to appropriate levels and sent over power lines. If unmodufated 
signals are transmitted over power lines, the amount of radiation in a select 
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portion of the electromagnetic spectrum could be easily reduced by simply 
excluding RF signals whose fundamental frequency are outside the selected 
band. It appears that the solution pursued by Electric Broadband is to 
eliminate the transmission of data within the protected (notched) band. We 
have no assurance that the operator of this or other similar systems will not 
employ other frequencies as their needs might dictate which will result in 
new interfkrence. Absent clear boundaries set down by the Commission, we 
will constantly be in the form of a shell game which has already existed here 
when EB says “We’re off’ and we find they are “on”. The misconception 
appears to be that by simply not selecting a fkquency whose f b n h e n d  
fiequency is in a specific band of fkquencies that there is no energy being 
radiated by the system in the band. There are two principal effects that will 
create RF energy in a supposed rejected band using notching: 

1. Modulation bandwidth of modulated carrier signals and 
2. Nonlinearities in amplifier gain blocks causing harmonic content. 

. 

Any signal that is modulated with data will, theoretically, be spread over a 
very wide band including the entire BPL band. The amount of spreading of a 
signal by data modulation is predominantly influenced by the modulation 
index that is a design property of the BPL modem. The slopes of the 
modulation sideband skirts determine how wide a notch must be to reduce 
the energy in the affected receiver (ham, CB, military user, etc). The level of 
suppression (or notch) determines the level of in-band spurious signals and 
must be set to levels where no harmful inMerence is created. To assure that 
the harmful interference is not created in a band that is being “notched”, 
measurements m needed to confirm that the modulation sidebands h m  
signals below and above the notched hquency band are being suppressed 
with an adequate guard band and that the depth of the null is low enough to 
eliminate harmfbl interference. 

From data published in recent reports by Electric Broadban& LLC, it is clear 
that notching is being implemented. There does appear to be a noticeable 
reduction in the radiated power in some bands where notching is attempted. 
Electric fields in notched bands a~ on the order of 20 db below the hvels 
above and below the notched bands. 

The question remains on whether there is sufficient reduction in the radiated 
energy in a “notched” band to eliminate interference. What is diffidt to 
determine in the tables produced in the September 16,2004 report is whether 
the field intensity levels are measured accurately enough to determine if 
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notching alone can eliminate interference in the notched bands. The local 
amateurs who used their mobile stations to characterize the levels of 
radiation are convinced that even with notching certain bands rn unusable 
because of BPL interference. For example, the 17-meter band (-1 8.1 MHz) 
is rendered unusable by levels of radiation fiom the power lines canying 
conditioned (notched) BPL signals. 

Notching alone can not assure that signals are not emitted on unintended 
frequencies. Because the BPL system relies upon the regeneration and 
retransmission of signals at periodic intervals within the network, this means 
that amplification is needed. A reality of life is that amplifiers are never 
perfect, one byproduct of amplification is called intennodulation. 
Intennodulation (intermod) allows energy to be regenerated on fi.equencies 
that were not initially transmitted. These signals can be the source in 
interference. This is a function of the novel properties of each amplifyins 
stage (repeaterhetransmitter) and can vary widely. A second issue is that in 
some cases 'notching' is realized through the use of Digital Signal Processing 
(DSP). These techniques do not eliminate signals they merely attenuate 
(reduce) them so DSP notching does not fully equate to elimination of 
energy. 

The proponents of the Cottonwood BPL test have spent hundreds of hours 
adjusting and readjusting a very small universe of BPL equipment, including 
bringing in the manufacturers' representatives fiom abroad practically this 
amount of attention can not be applied to a large system on a regular basis. 
The unfortunate recipient of interference must be both technically adroit and 
articulate if they are to even raise the question to the operators of the system. 
We have been trying to gain genuine relief since June 17,2004, and still 
have received only a modest remedy and little if any exhortation to this end 
has been forthcoming fkom the Commission. In a wholesale deployment, the 
average ham or spectrum user will be totally ill-equipped to articulate the 
slight being worked upon them. 

Summary 

Some say that notching by selecting carrier fkequencies (sometimes r e f e d  
to as the DSP solution) will solve the harmful interference problem. The 
reality is that the problem is solved only when the levels of radiation in the 
affected bands (ham radio, CB, military, etc) drop below acceptable levels as 
determined by testing. This may be very difficult to prove in the test cell in 
Cottonwood, AZ. So far, testing by experts has failed to capture the true 
levels of field intensities in the notched bands that correlate with an 
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independent assessment. This will probably be incredibly difficult for APS 
(Arizona Public Service) to maintain if BPL is deployed on a large scale. 
APS will be inundated with requests to fix problems throughout their 
network if many tweaks are required to fine tune a system to prevent 
unacceptable interference levels. 

Notching will not be sufficiently effective, by itself, overcome the effects of 
harmful interference in the €E bands. Even a combination of notching and 
radiated power limitation will likely be insufficient to overcome the effects 
of harmful interference. 

The additional concern that should be expressed is that there remains no 
assurance that even if successful ‘notching’ is implemented today that it will 
stay in place. By accident or intention the operator of the BPL system 
perhaps under pressure to increase speed, or service more customers, will 
have at their disposal the ability to simply re-occupy these portions of the 
spectrum as they desire. That means that the licensed users of the spectrum 
must be ever vigilant. In the case of the NTIA they have requested that 
portions of the spectrum simply be protected en bum and one might assume 
that the Commission will so stipulate or otherwise condition the licenses of 
users who might occupy those segments if the NTIA’s request is granted. 

Many other users of spectrum in closed systems such as cable TV, are 
required to annually assert to the Commission their frequency as well as 
power utilization within those closed conductors, it seems only equitable that 
a radiating user should be required to account for their activities in a similar 
fashion. Unless clear rules that are easy to test are in place at the outset and 
the Commission is prepared to aggressively enforce these rules, the HF 
spectrum users will experience a major degradation in the use of their 
licensed bands and the Commission will be the loser in endless hours of 
wrangling over similar issues for years into the fbture. 

Respectively submitted, 

Robert Shipton, K8EQC 
Vice President 
Verde Valley Amateur Radio Association 
BPL Committee Chairman 
Cottonwood, Arizona 
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APPENDIXA 

BPL Simal Streneth Readinn 
Recorded October 2,2004 from 9:50 AM through 1:OOPhf 

Radio and antenna information: 

Icom 706 Mark 11 G 
Preamp off 
Selectivity: 3.00 khz SSB, CW- (2.4 khz SSB fdter) 

8.00 khz AM 
8.00 khz FMN 
12.00 kbz FM 

Hustler antenna- 54 inch mast, bumper mounted at right rear corner 2003 
Chevrolet pickup. Using Hustler 400 watt resonators for each band with the 
exception of 160 meter band where 80 meter and 40 meter resonator wed for that . 

band. 

Coax- is 18 feet RG 58. Rated loss 4.5 DB at 100 feet. Velocity factor- 66% 

Signal readinga were taken by the following at the 3 BPL sites in Cottonwood, AZ at 
a distance of approximately 30 feet from the power lines. 

Mike Kinncy- K U W  
1652 E. Sierra Drive 
Cottonwood, AZ. 86326 

Norm Vandker- N7VF 
1862 Arena Del Loma 
Camp Verde, AZ. 86322 
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imes Burtte 

mm: robert shipton [xytek~mmspeed.net] 
brit. Wednesday, Odober 06,2004 353 PM 

c: Anh W e ;  Alan Stillwsll; Riley Hollingsworth; James Burtls 
ubj.ct: Verde valley Amateur Radio Association , Cottonwood, AZ BPL Notching summary. 
1 Sheryl 

y;yd 
17 D: Sheryl Wiikerson 0 

ere Is the mifigation and notching summary from the WARA, Cottunwood, AZ as of 1092-01 

obert ShlphxtJ KBEQC 
Ice P m i d m  Vemle Valley Amateur R8dh Association 
PL Commltk. C h l m n  
ottonwood,Az 



Sawmill Cove Area 
Frequency S Readings/ Comments 

1.800- 2.000 mhz- No BPL signals detected 

3.500- 4.000 mhz- No BPL signals detected 

6.000- 6.900 mhz- BPL signals detected/ 6.617 mhz- S3 SSB 

7.000- 7300 mhz- No BPL signals detected 

7.540 mhz- BPL signals detected- S5- SSB, S6- AM 
Started at 7.400 mhz. 

10.000- 10.150 mhz No BPL sienals detected 

10.600 mhz- 
11.Ooo mhz- 
12.000 mhz- 
13.000- 13.900 mhz- 

BPL signals real faint on SSB 
BPL signals real faint on SSB 
BPL signals real faint on SSB 
BPL sienals real faint on SSB 

14.000- 14350 mhz- No BPL signals detected 

18.068- 18.168 mhz- No BPL signals detected 

18.350- 19.OOO mhz- 
19.000 mhz- 
20.000 mhz- 

BPL signals detected/ 18.350 mhz- S9 SSB 
BPL signals S9 SSB, Sat20 DB- AM 
BPL signals S7 SSB, S9- AM 

21.000 mhz- 
21.100 mhz- 
21.200 mhz- 
21.300 mhz- 
21.400 mhz- 
21.450 mhz- 

BPL signals detected S5 SSB, S7 AM 
S4 SSB, S7 AM 
S3 SSB, 56 AM 
53 SSB, S7 AM 
s4sSB9s7AM 
S5 SSB, S7 AM 

21 .SO0 mhz- 
21.614 mhz- 
22.000 mhz- 
23.000 mhz- 

BPL signals d e t e d  S5 SSB 
S9+20 DB 
S9+10 DB 
No BPL simal detcctod 

24.890- 24.990 mhz- No BPL signals detected 

26.000- 27.923 mhz- BPL signals detected S7 SSB on and off 
intermittent. 
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28.000- 28.700 mbz- 

29.540 mhz- S5 SSB intermittent 
29.494 mhz- S4 SSB intermittent 
29.700 mhz- S4 SSB intermittent 

BPL signals detected on and off 
intermittent. 

34.000 mhz- 
34.190- 35.000 mhz- 
35.543- 36.000 mhz- 
36.016- 37.000 mhz- 
38.600 mhz- 
42.046- 42.700 mhz- 

BPL signals detected faintly 
S3 SSB, S7 AM 
S5 SSB, S7 AM 
S7 SSB, S8 AM 
BPL signal drop-off 
BPL signals faint 
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American Heritage Academy 

1.800- 2.000 mhz- 

2.538 mhz- 
3.000 mhz- 
3.424 mhz- 

No BPL sinal detected 

Faint BPL signal detected 
S6 SSB, S7 AM 
BPL signal drop-off to faint 

3.500- 4.000 mhz- Little bit BPL signal detected at 3.500 mhz 
but rest of band clear. 

4.100 5.000 mhz- 
5.000 mhz- 
6.476 mhz- 
6.911 mhz- 

BPL signal detectad S5 SSB, S6 AM 
BPL signal drops off 
BPL signal starts up again 
BPL signal ends again 

7.000- 7300 mhz- No BPL signals detected 

7.400- 7.700 mhz- 
7.700- 9.OOO mhz- 
9 . w  1o.Ooo mhz- 

BPL signals detected faintly 
BPL signals detezted faintly 
BPL signals detected faintly 

10.000- 10.150 mhz- No BPL signals detected 

10.240- 10.600 mhz- 
10.600- 11 ,000 mbz- 
11.Ooo- 12.000 mhz- 
12.000- 13.000 mhz- 
13 .OW mhz- 
13.500 mhz- 
13.950 mhz- 

BPL signals detected faintly 
S5 SSB, S7 AM 
SS SSB, S7 AM 
S7 SSB, S7 AM 
S5 SSB, S7 AM 
S5 SSB, S7 AM 
BPL signal drops off 

14.000 mhz- 
14.102 mhz- 
14.102- 14.350 mbz- 

BPL signals detected fnint 
BPL signals drop off 
No BPL signals detected 

16.000 mhz- 
16.300 mhz- S5 SSB 
16.315 mhz- S7 SSB 
17.000 mhz- S7 SSB 
18.000 mhz- 

BPL signals detected faintly 

S7 SSB, S9 AM 

18.068 mhz- 
18.100 mhz- 
18.168 mhz- 

S5 SSB, S6 AM 
S2 SSB, 56 AM 
S2 SSB, S6 AM 
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18.271 mhz- 
18.900 mhz- 
19.Ooo- 20.000 mhz- 
20.000- 20.900 mhz- 

21.000- 21.450 mhz- 

21.600- 22.000 mhz- 
22.800 mhz- S7 SSB 
23.000 mhz- S5 SSB 
24.000 mhz- S6 SSB 

S9+2ODB SSB, S9+2ODB AM 
BPL signal drops off 
BPL signal detected faintly 
BPL signal detected faintly 

No BPL signal detected 

BPL signal detected faintly 

24.890- 24.990 mhz- BPL signal detected faintly 

26.000 mhz- 
26.902 mhz- 
27.187 mhz- 
27.414 &- 
27.800 mhz- 

S-6 SSB, S9 AM 
S7 SSB, S9 AM 
S8 SSB, S9 AM 
S7 SSB, S9 AM 
S9 SSB, S94-20 DB AM 

28.000 mhz- 

28.203 mhz- 
28300 mhz- 
28.406 mhz- 

28.098 mbz- 

28.600 mbz- 
28.800 mhz- 
29300 mhz- 
29.700 mhz- 

S4 SSB, S6 AM 
S1 SSB, S5 AM 
SO SSB, 54 AM 
SO SSB, S4 AM 
SO SSB, S4 AM 
SO SSB, S4 AM 
SO SSB, S4 AM 
SO SSB, S1 AM 
SO SSB, S4 AM 

34.000 mhz- 
34.1% &- 
35.000 mhz- 
36.000 mhz- 
37.000 mhz- 
37.450 mhz- 
37.940 mhz- 
38.000 mhz- BPL signal gone 

BPL signal detected faintly 
S7 SSB, S8 AM 
S6 SSB, S8 AM 
S5 SSB, S6 AM 
S5 SSB, S4 AM 
S5 SSB, s6 AM 
S3 SSB, S6 AM 

50.000- 54.000 mhz- No BPL signals detected 
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Birch Street ADartments 

1.800- 2.000 mhz- 

2.500 mhz- 
3.022 &- S4 SSB 
3.184 mhz- 
3.301 mhz- 
3.421 mhz- 

No BPL signals detected 

BPL signals detmed faintly 

S3 SSB, S7 AM 
S4 SSB, S6 AM 
BPL signal drops off 

3.500- 4.000 tnhz- No BPL signals detected 

4.100- 4.600 mhz- 
6.400 mhz- 
6.500 mhz- 
6.960 mhz- 

BPL signals detected faintly 
BPL signals detected faintly 
S7 SSB, S9 AM 
BPL signal drops off 

7.0001 7.100 mhz- 
7.100- 7.300 mhz- 

BPL signal detected faintly 
No BPL signal detected 

7.340 mhz- BPL signal starts 
7.363 mhz- S6 SSB, S8 AM 
8.000 mhz- BPL signal detected but faint 
8.503 mhz- SO SSB, S5 AM 
8.798 mhz- S4 SSB, S6 AM 
9.022 mhz- BPL signal drops off to faint 
9.950 mhz- BPL signal drops off to notlung 

10.000- 10.150 mhz- No BPL signal detected 

10.219 mhz- 
10.501 mhz- 
10.635 mhz- 
10.681 mhz- 
11.Ooo mhz- 
12.000 mhz- 
12.500 mhz- 
13.000 mhz- 
13.500 mhz- 

BPL signal start faintly 
S1 SSB, S6 AM 
S9 SSB, S9+30 DB AM 
S9+10 DB SSB, S9+30 DB AM 
S9 SSB, S9+30DB AM 
S9+20 DB SSB, S9+4ODB AM 
S9+20DB SSB, SWODB AM 
S9 SSB, S9+20DB AM 
SPt3ODB SSB, SWODB AM 

14.000 mhz- 
14.100 mhz- 
14.260 mhz- 
14303 mhz- 

S7 SSB, S9 AM 
S6 SSB, S9 AM 
56 SSB, S7 AM 
S4 SSB, 56 AM 

14.350 mhz- S4SSB,MAM 
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15.000 mhz- S-1 SSB 
15.015 mhz- BPL signal drop off 
16.240 mhz- BPL signal starts 
16.308 mhz- S6 SSB, S7 AM 

17.395 mhz- SO SSB 
17.615 mhz- 
17.967 mhz- 

17.000 mhz- S-l SSB, S3 AM 

S4 SSB, S6 AM 
BPL signal drops off 

18.068- 18.168 mhz- No BPL signals detected 

18.265 mhz- BPL signals start 
18.273 mhz- S6 SSB, S8 AM 
18.868 mhz- BPL signal drops off 
18.977 mhz- BPL signal starts up again 
19.Ooo mhz- S1 SSB 
20.000 mhz- SO SSB, S3 AM 
20.900 mhz- BPL signal drop off 

21.000-21.450 mhz- No BPL signals detected 

21.595 mhz- 
22.000 mhz- 
22.500 mhz- 
22.775 mhz- 
23.507 mhz- 
23.800 mbz- 
24.000 mhz- 
24.500 mhz- 

BPL signals detected and start 
S6 SSB 
S6 SSB 
S9+4ODB SSB intermittent . 
S9+4ODB SSB intermittent 
SWlODB SSB h-mt 
S9+20 DB SSB intennittent 
S9 SSB htcrmitknt 

24.890- 24.990 mhz- BPL signals detected faintly 

26.623 mhz- 
26.665 mhz- 
27.000 mhz- 
27.405 mhz- 
27.693 mhz- 
27.927 mhz- 

BPL signals starts again 
S7 SSB, S9 AM 
S7 SSB, S9 AM 
S7 SSB, S8 AM 
S6 SSB, S7 AM 
BPL signals drop off 

28.000. mhz- S3 SSB 
28.010 mbz- BPL signal gone 
28.010- 29.700 mbz- BPL signals not detected 

34.678 mhz- 
36.000 &- 
38.000 mhz- 

BPL signals start Faint 
BPL signals detected but faint 
BPL signals detected but hint 

1.1 
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